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ABSTRACT:  The objective of this study was to 
evaluate the effectiveness of genetic panel marbling 
indexes [Igenity (IT) and PredicGEN (PG)] to pre-
dict marbling and tenderness of crossbred cattle. 
Steers (n  =  23) were harvested at the University 
of Idaho Meat Science Laboratory, and blood 
samples were submitted to Neogen and Zoetis for 
genetic panel analysis. Forty-eight hours posthar-
vest, one boneless strip loin was collected from 
each carcass, and six 2.54-cm thick steaks were 
cut from each strip loin. Steaks were aged for 14 
and 21 d and assigned to consumer sensory eval-
uation or Warner–Bratzler Shear Force (WBSF) 
analysis. Results were analyzed using the Mixed 
Model procedure of the Statistical Analysis System 
(SAS Institute, Inc., Cary, NC). Carcasses were 
grouped by marbling index score into Low IT (IT 
indexes 3–6; n = 16; marbling score (MS) = 410), 
High IT (IT indexes 7–10; n = 7; MS = 496), Low 
PG (PG index <50; n  =  9; MS  =  398), or High 
PG (PG index ≥50; n  =  14; MS  =  458). Mean 
MS was observed to be greater in High IT steaks 
than Low IT (P < 0.01) and greater in High PG 
steaks than Low PG (P = 0.01). There was a trend 
observed in WBSF between IT marbling groups 
(P  =  0.06); however, no difference in WBSF was 
observed between PG marbling groups (P = 0.83). 
Consumers did not report differences between IT 
marbling groups in terms of acceptability (P = 0.99) 
or tenderness (P = 0.24). Additionally, consumers 
could not detect differences between PG marbling 
groups in terms of acceptability (P = 0.75) or ten-
derness (P  =  0.40). Consumers consistently pre-
ferred Choice steaks over Select steaks in terms of 
acceptability (P = 0.02) and tenderness (P = 0.02). 
In conclusion, though consumers were not able 
to tell the difference between steaks from each of 
the genetic panels, using genetic panels to predict 
marbling, in conjunction with proper nutrition and 
handling practices, could be a beneficial tool to 
producers making decisions about retaining own-
ership at the feedlot.
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INTRODUCTION
Marbling is defined as intramuscular fat 
(Ferguson, 2004) and is influenced by nutrition 
(Pethick et al., 2004), management (Meyer et al., 
2005; Park et al., 2018), and genetics (Utreta and 
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deposition has been linked primarily to the leptin 
gene (Buchanan et  al., 2002; Geary et  al., 2003; 
Yamada et al., 2003; Bonnet et al., 2007). DeVuyst 
et al. (2007) observed that cattle with the homozy-
gous “fat” leptin genotype were more valuable than 
other genotypes. It has been well documented that 
improvements in marbling improves tenderness, 
both objectively (McBee and Wiles, 1967; Luchak 
et al., 1998) and via consumer perception (Millar, 
1994; Li et al., 2006). It is for these reasons that beef 
packing facilities utilize services of United States 
Department of Agriculture (USDA) Agriculture 
Marketing Service (AMS) grading personnel to 
assign carcasses a USDA quality grade. This allows 
beef cattle producers to receive a premium, or avoid 
a discount, for carcasses with high degrees of mar-
bling while allowing packers to apply discounts for 
carcasses with poor marbling (USDA Livestock, 
Poultry, and Grain Market News Division, 2020).
Additionally, increased marbling improves pal-
atability traits of beef (Smith et al., 1987; Magolski 
et  al., 2013; Corbin et  al., 2015; Lucherk et  al., 
2016). Thompson et  al. (2014) determined that 
phenotypic traits were indeed correlated with their 
genetic panel values, but these tests would be a more 
economically important test to use for replacement 
breeding stock, not necessarily when separating 
animals at the feedlot. To date, no research has 
been published comparing Warner–Bratzler shear 
force (WBSF) and consumer sensory panel data 
with genetic information derived from commer-
cially available genetic tests on crossbred cattle.
The objective of the current study was to 
evaluate the effectiveness of genetic panel marb-
ling indexes [Igenity (IT) and PredicGEN (PG)] to 
predict marbling and tenderness of crossbred beef 
steers. The hypothesis was that crossbred steers 
with higher IT and/or PG marbling indexes would 
produce carcasses with more marbling and that are 
more tender than crossbred steers with lower IT or 
PG marbling indexes.
MATERIALS AND METHODS
Human Subject Participation in Consumer 
Sensory Panel
The University of Idaho Institutional Review 
Board certified this project as exempt.
Obtaining DNA samples
Crossbred steers (Angus × Hereford × 
Simmental; n = 23) were harvested under inspection 
at the University of Idaho’s USDA-FSIS inspected 
Vandal Brand Meats Laboratory. Blood (1  mL; 
IACUC 2017–32) was pipetted onto blood cards, 
one from Zoetis (PredicGEN) and one from 
Neogen (Igenity), to be analyzed for DNA analysis.
Carcass Characteristics
Marbling score (MS) on each carcass was deter-
mined visually by trained University of Idaho re-
search team members using USDA quality grading 
standards at 24  h postmortem and 1  h after the 
carcass was ribbed between the 12th and 13th ribs. 
Quality grade was assigned to carcasses using MS 
(high Select: MS 350–399; low Choice: MS 400–
499; USDA/AMS/LPSP, 2017). Also at 24 h post-
mortem, yield grade (YG) was calculated by trained 
University of Idaho research team members to car-
casses using the formula 2.50  + [2.50  × adjusted 
backfat thickness (BF), inches] + (0.20 × percentage 
of kidney, pelvic, and heart fat) + [0.0038 × hot car-
cass weight (HCW), pounds] − [0.32 × ribeye area 
(REA), square inches] (USDA 2017).
Steaks 
Boneless strip loins (IMPS #180; n = 23) were 
fabricated from each carcass at 48  h postharvest 
and vacuum packaged for subsequent analysis. 
Carcasses were grouped by marbling index score 
into Low IT (IT indexes 3–6), High IT (IT indexes 
7–10), Low PG (PG index <50), or High PG (PG 
index ≥50). Steaks were further grouped by their 
quality grade. Six 2.54-cm thick steaks were cut 
from the anterior end of each strip loin and ran-
domly assigned to one of six groups for evaluation. 
Steaks were assigned to either a 14- or 21-d post-
mortem aging period followed by a consumer sen-
sory panel (SP; 14-d IT SP, 21-d IT SP, 14-d PG SP, 
and 21-d PG SP) or WBSF (14-d WBSF and 21-d 
WBSF) analysis. Steaks were vacuum packaged 
individually and aged (0  ºC) for their respective 
amounts of time before being frozen at −20 ºC until 
subsequent analysis could occur.
Cooking
Steaks were thawed for 24  h at 0  ºC. They 
were then cooked on a clam-shell style Cuisinart 
grill (Cuisinart Griddler Deluxe Model GR-150) 
that was set to 204  ºC on both grill plates to a 
target peak internal steak temperature of 71  ºC. 
Temperatures were monitored using a type K ther-







niversidad Publica de N




Translate basic science to industry innovation
Middlefield, CT) placed at the approximate geomet-
ric center of each steak. The steaks were removed 
from the grill at 65 ºC; temperature was monitored 
until it began to decline, and the peak temperature 
was recorded.
Warner–Bratzler Shear Force
Steaks were cooked as described above. The 
cooked steaks were allowed to cool to room tem-
perature on a tray. Once cooled, steaks were weighed 
again to determine cook loss. At least six cores were 
obtained from each steak parallel to the muscle fi-
bers orientation, taking care to avoid connective 
tissue and excess fat. Steaks were cored using a Shop 
Fox W1667 8-1/2” oscillating drill press with a 1.27-
cm diameter coring bit attachment. All cores were 
sheared using a Warner–Bratzler Meat Shear (G•R 
Manufacturing, CO, Manhattan, KS, BFG 1000N) 
machine and the peak shear force of each core was 
recorded. The average of the shear force values for 
all cores from each respective steak was calculated 
and was analyzed to determine the WBSF of each 
steak.
Consumer Sensory Panel
Steaks were assigned in an incomplete block 
design to a cooking order and cooked as described 
above. Panelists were given a demographics cover 
page (Table 1) and a questionnaire that asked them 
to rank each sample on an unstructured scale of 
1–10, with 1 being the least favorable in its cat-
egory and 10 being the most favorable in its cat-
egory. The rankings were assigned based on each 
panelist’s opinion of the steak’s tenderness, flavor, 
juiciness, and overall acceptability. Each panelist 
was given five samples at the same time and asked 
to try them in their randomly assigned sampling 
order. Samples were cut into 1.27- × 1.27- × 2.54-
cm cubes. Panelists (n = 92) were given water and 
salt-free soda crackers to cleanse their palette be-
tween samples.
Statistical Analysis
Data were analyzed using the Mixed Model 
procedure assuming a normal distribution. 
Within each model, dependent variables were 
WBSF, MS, consumer perception of  overall 
acceptability, tenderness, juiciness, and flavor. 
Additionally, aging treatment, genetic panel 
marbling group, and quality grade were fixed 
effects. The relationship between YG, WBSF, 
MS, and genetic panel index scores for marbling 
was assessed using Pearson correlation analysis. 
Significance was determined at P  <  0.05, and 
trends were determined at P < 0.10. For signifi-
cant fixed effects, means were separated using 
pair-wise comparisons. All statistical analyses 
were carried out using SAS V9.4.
RESULTS
Carcass Characteristics
Carcass characteristics are summarized in 
Table 2. Mean MS was greater in the High IT group 
than the Low IT group (P  <  0.01). Additionally, 
mean MS was greater in the High PG group than 
in the Low PG group (P  =  0.01). Mean MS was 
greater in Choice carcasses than in Select carcasses 
(P  <  0.01). No difference was observed in mean 
HCW based on IT group (P = 0.49) or PG group 
(P = 0.28). Choice carcasses, however, were heavier 
than Select carcasses (P < 0.01). Carcasses that fell 
into the High IT group had greater REA than the 
Low IT group (P < 0.01). No difference was observed 
in mean REA between PG groups (P  =  0.68) or 
quality grades (P = 0.43). Additionally, no differ-
ence was observed between mean BF between IT 
groups (P = 0.57), PG groups (P = 0.06), or qual-
ity grades (P  =  0.18). Carcasses that fell into the 
High IT group had lesser calculated YG than Low 
IT carcasses (P = 0.047), and carcasses that fell into 
the High PG group tended to have lesser YG than 
Low PG carcasses (P  =  0.09). No difference was 
Table 1.  Demographics of consumer panelists 
(n = 92)
n %
Age   
 18–29 66 72
 30–39 11 12
 40–49 2 2
 50+ 13 14
Gender   
 Male 49 53
 Female 43 47
Beef meals/wk  
 0–1 10 11
 2–4 52 57
 5–7 22 24
 8+ 8 9
Most consumed  
 Ground 62 67
 Roast 6 7
 Steak 23 25
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observed in calculated YG between quality grades 
(P = 0.28).
Mean MS was positively correlated (r = 0.39) with 
PG marbling index scores (P < 0.01). Additionally, 
MS was positively correlated (r  =  0.47) with IT 
marbling indexes (P  <  0.01). Calculated YG was 
negatively correlated (r = −0.39) with PG marbling 
index scores (P < 0.01), while PG marbling index 
scores and IT marbling index scores were positively 
correlated (r = 0.55) with each other (P < 0.01).
Warner–Bratzler Shear Force
Mean final off  temperature of  the steaks was 
70.65 ± 0.30 ºC. There was a trend observed for 
the High IT group to have higher WBSF values 
than the Low IT group (P = 0.06; Table 3). No 
difference in WBSF was observed between PG 
marbling groups (P  =  0.83; Table  4) or qual-
ity grades (P  =  0.88; Table  5). No postmortem 
aging treatment effect (14 vs. 21 d) was observed 
(P = 0.16).
Consumer Sensory Panel
Mean final off  temperature for consumer sen-
sory analysis was 71.15 ± 0.22 ºC. Consumers were 
not able to detect differences between Low IT and 
High IT groups in terms of acceptability (P = 0.99), 
tenderness (P = 0.24), juiciness (P = 0.20), or flavor 
(P = 0.21; Table 3). They were also unable to detect 
differences between PG marbling groups in terms 
of acceptability (P = 0.75), tenderness (P = 0.40), 
or flavor (P = 0.99) (Table 4). However, there was 
a trend observed for consumers to consider steaks 
from the High PG group to be juicier than steaks 
from the Low PG group (P  =  0.05). Consumers 
preferred Choice steaks over Select steaks in terms 
of acceptability (P = 0.02), tenderness (P = 0.02), 
and juiciness (P  <  0.01; Table  5). Additionally, 
consumers were not able to detect any flavor differ-
ences between quality grades (P = 0.25). No aging 
treatment effect was observed for acceptability 
(P = 0.15), juiciness (P = 0.19), or flavor (P = 0.71). 
A trend was observed for consumers to prefer steaks 
Table 3. Effects of Igenity marbling index score on palatability traits
Igenity marbling group
Trait Low (n = 16) High (n = 7) SEM P-value
WBSF 2.76 3.21 0.21  0.06
Sensory traits (n = 92 panelists)
 Acceptability  6.6  6.6  0.2  0.99
 Tenderness  6.3  6.6  0.2  0.24
 Juiciness  6.0  6.3  0.2  0.20
 Flavor  6.3  6.0  0.2  0.21
Scale, 10 = extremely tender, extremely juicy, extremely flavorful, and extremely acceptable, respectively; 1= not at all tender, extremely dry, dis-
like flavor extremely, and extremely unacceptable, respectively.
a,bWithin a row, means without a common superscript differ (P < 0.05). 
Table 2. Carcass summary statistics*
Group n MS† BF HCW REA YG
By IT‡       
 High 7 496 ± 18a 1.11 ± 0.12 383 ± 6  36.0 ± 1.0a  2.6 ± 0.2b
 Low 16 410 ± 12b 1.19 ± 0.08 378 ± 4  32.8 ± 0.7b  3.1 ± 0.1a
By PG**       
 High 14 458 ± 13a 1.05 ± 0.09 375 ± 5 33.9 ± 0.9  2.8 ± 0.2
 Low 9 398 ± 17b 1.30 ± 0.09 383 ± 5 33.4 ± 0.9  3.2 ± 0.2
By quality grade       
 Select 6 352 ± 16b 1.05 ± 0.13  369 ± 7b 34.0 ± 1.1  2.7 ± 0.2
 Choice 17 464 ± 10a 1.24 ± 0.07  392 ± 4a 34.9 ± 0.6  3.0 ± 0.1
Overall 23 436 1.21 385 34.0 3.0
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aged 14 d (mean tenderness score = 6.6 ± 0.2) over 
steaks aged for 21 d (mean tenderness score = 6.2 ± 
0.2) in terms of tenderness (P = 0.06).
DISCUSSION
Steaks from the High IT group had signifi-
cantly greater MS than steaks from the Low IT 
group. This is consistent with research conducted 
by Shackelford et al. (1994), Minick et al. (2004), 
and Utrera and Van Vleck (2004) showing high 
heritability of marbling. Additionally, High PG 
steaks had greater marbling than Low PG steaks. 
Zuidema et al. (2017) found a moderate correlation 
between the IT MS and the PG MS, which suggests 
that the two panels can share some similar single 
nucleotide polymorphisms (SNP) with a similar 
effect to evaluate marbling genotype. Furthermore, 
PG MS and IT MS were positively correlated with 
each other in this study, further leaning toward 
that conclusion. Some carcasses that fell into the 
High IT group, however, did not fall into the High 
PG group, and vice versa, which suggests that the 
SNP that are used between the panels are similar 
but not exactly equivalent. Furthermore, this sug-
gests that panels differ, possibly in number of SNP 
and effects of markers evaluated. Additionally, 
marbling is a trait that is influenced by many dif-
ferent environmental factors, including nutrition 
(Pethick et  al., 2004), management (Meyer et  al., 
2005; Park et al., 2018), climate (Tume, 2004), and 
time on feed (Spehar et  al., 2009). This supports 
the observation of the present study, where there 
were Choice carcasses in the Low IT and Low PG 
groups and Select carcasses in both High IT and 
High PG groups. The SNP that are used in the tests 
are proprietary, so researchers can only speculate 
about which SNP are used. The objective of this 
study was not to evaluate the two panels, rather, it 
was to evaluate the effectiveness of the commer-
cially available genetic panels in a way that a beef 
cattle producer might apply them profitably in their 
operation management.
Calculated YG was observed to be lower in 
High PG carcasses than Low PG carcasses, and 
a tendency was observed for YG to be lower in 
High IT carcasses than in Low IT Carcasses. This 
observation is unexpected as it has been observed 
that genetic improvement in YG has deleterious 
effects on quality grade (Thompson et  al., 2015). 
Additionally, YG was negatively correlated with 
PG marbling index. These observations conflicts 
with earlier research by DeVuyst et al. (2011), who 
observed positive correlations between Igenity 
Table 4. Effects of PredicGEN marbling index score on palatability traits 
PredicGEN marbling group
Trait Low (n = 9) High (n = 14) SEM P-value
WBSF  2.91  2.86  0.18 0.83
Sensory traits (n = 92 panelists)
 Acceptability 6.6 6.7 0.2 0.75
 Tenderness 6.3 6.5 0.2 0.40
 Juiciness 5.9 6.3 0.2 0.05
 Flavor 6.2 6.2 0.2 0.99
Scale, 10 = extremely tender, extremely juicy, extremely flavorful, and extremely acceptable, respectively; 1 = not at all tender, extremely dry, dis-
like flavor extremely, and extremely unacceptable, respectively.
a,bWithin a row, means without a common superscript differ (P < 0.05). 
Table 5. Effects of quality grade on palatability traits 
Quality grade
Trait Select (n = 6) Choice (n = 17) SEM P-value
WBSF  2.96  3.00  0.21  0.88
Sensory traits (n = 92 panelists)
 Acceptability  6.4b  6.9a 0.2  0.02
 Tenderness  6.2b  6.7a 0.2  0.02
 Juiciness  5.9b  6.5a 0.2 <0.01
 Flavor 6.0 6.3 0.2  0.25
Scale, 10 = extremely tender, extremely juicy, extremely flavorful, and extremely acceptable, respectively; 1 = not at all tender, extremely dry, dis-
like flavor extremely, and extremely unacceptable, respectively.
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marbling index score and YG. Since both tests 
index scores were positively correlated with each 
other, it could be anticipated that the PG test would 
place animals into similar marbling groups as the 
IT test and, therefore, exhibit similar relationships 
with YG. Additionally, this observation conflicts 
with expectations that a greater YG would be pos-
itively correlated with marbling due to the greater 
fatness, which has been associated with cattle that 
have greater MS (Jones et al., 1990). This suggests 
that selection for greater genetic potential for mar-
bling using either genetic panel has the potential 
to improve overall YG, further extending produc-
ers’ ability to conjure premiums from their animals 
through genetic management.
No differences were observed for WBSF 
between Low IT and High IT or between Low 
PG and High PG carcasses. There was, however, 
a trend for High IT steaks to have higher WBSF 
values, meaning tougher steaks, than Low IT 
steaks. This is not what was expected, given the 
observed relationship between marbling and ten-
derness (McBee and Wiles, 1967; Millar, 1994; Li 
et  al., 2006), but the mean WBSF value of High 
IT steaks (3.21  kg) was still below the USDA 
Certified Very Tender threshold of <3.9 kg (ASTM, 
2011). Additionally, no difference was observed 
for WBSF between Choice and Select carcasses. 
McBee and Wiles (1967), Millar (1994), Luchak 
et al. (1998), and Li et al. (2006), however, found 
a significant decrease in WBSF value as marbling 
units increased. Tenderness is influenced by mul-
tiple environmental factors, including cooler tem-
perature (Locker and Haygard, 1963) and degree of 
doneness (Parrish et al., 1973). In the present study, 
all group means fell below the threshold for being 
considered Certified Very Tender (WBSF <3.9 kg; 
ASTM, 2011). Additionally, consumers were not 
able to detect differences between High IT and Low 
IT steaks in terms of tenderness, which aligns with 
Miller et al. (1995), who found that consumers were 
not able to detect differences of less than 0.5 kg of 
WBSF; the difference between the two IT marbling 
groups was 0.45 kg of WBSF.
Consumers were not able to detect differences 
between High IT and Low IT groups in terms of 
overall acceptability, juiciness, or flavor. This 
is likely because the difference between the two 
groups in terms of  MS, though significant, still fell 
within the same USDA quality grade. The reason 
for this observation is likely because all the cattle, 
while crossbred, were genetically similar as they 
were all backgrounded in the same location. All 
the cattle used in the present study were finished 
in the same location, and they were implanted 
with trenbolone acetate (Synovex One, Zoetis, 
Kalamazoo, MI) at the beginning of  the finishing 
period. Additionally, consumers were not able to 
tell the difference between High PG and Low PG 
in terms of  acceptability, tenderness, or flavor, but 
they tended to prefer High PG steaks over Low 
PG steaks based on juiciness. This is likely because 
the mean MS difference between the two groups 
translated to high Select and low Choice USDA 
quality grades, and consumers are known to pre-
fer the juiciness of  Choice steaks over Select steaks 
(Corbin et al., 2015).
Consumers preferred Choice steaks over Select 
steaks in terms of acceptability, tenderness, and 
juiciness. This is supported by the work of Smith 
et al. (1987), Magolski et al. (2013), Corbin et al. 
(2015), and Lucherk et al. (2016), who observed im-
provements in palatability traits with increases in 
marbling. For example, Corbin et al. (2015) found 
marbling to be the primary driver of beef flavor 
acceptability.
The genetic tests evaluated in the present study 
could be beneficial for use by producers who retain 
ownership at the feedlot because they might be able 
to use them to predict which animals will generate 
more revenue on a grid-based system by depositing 
more marbling. Research to compare carcass traits 
of purebred cattle to commercially available gen-
etic panel scores to determine correlations, as well 
as validity of the genetic tests, has been completed 
in cattle of known genetic background (Quaas et al., 
2007; DeVuyst et al., 2011). Additionally, the herit-
ability of MS has been consistently reported as mod-
erate when evaluated in beef [h2  =  0.67 (Mateescu 
et al., 2015); h2 = 0.43 (Minick et al., 2004); h2 = 0.37 
(Utrera and Van Vleck, 2004)], and heritability of 
intramuscular fat content has been estimated to be 
high [0.93 (Shackelford et al., 1994)].
The sample population in the present study 
contained 73.9% Choice carcasses (Table 6). When 
dividing carcasses into High and Low groups based 
on their panel score, the High IT group contained 
85.7% Choice carcasses and the High PG group 
Table 6.  Frequency of quality grade within each 
marbling group
 Low IT Low PG High IT High PG
Choice 11 5 6 12
Select 5 4 1 2
Total 16 9 7 14







niversidad Publica de N




Translate basic science to industry innovation
contained 85.7% Choice. Additionally, the Low IT 
group contained 68.8% Choice, and the Low PG 
group contained 55.6% Choice. Using genetic tests, 
the current research was able to predict Choice 
cattle 85.7% of the time, thus increasing the per-
centage Choice in the present study by 11.8%. If  
producers were able to improve the percentage of 
cattle in their herd that produce carcasses of USDA 
Choice or better, they would be able to avoid dis-
counts for failing to produce at least Choice beef 
(Smith, 2020).
While there was an 11.8% increase in the per-
centage Choice observed with both tests, 12 of the 
17 Choice carcasses were in the High PG group, but 
only 6 of the 17 Choice carcasses were in the High 
IT group. Therefore, a number of cattle that graded 
Choice were incorrectly placed in the Low group 
for both genetic panels. This would end up being 
costly for a producer deciding whether or not to re-
tain ownership on a pen of cattle. More research is 
needed to determine if  other groups of crossbred 
animals (i.e., different breed compilations, larger 
groups, and unrelated animals) have similar im-
provements in the percentage grading Choice, as 
well as a reduction in the number of animals in the 
low groups that end up grading choice. Since fac-
tors other than genetics, including nutrition, age, 
and animal handling influence MS, using these gen-
etic tools does not guarantee that an animal will or 
will not grade Choice or better.
Commercially available genetic panel informa-
tion for beef carcass quality traits have been shown 
to have a low, yet significant, correlation with 
objective carcass quality measurements in purebred 
animals (DeVuyst et  al., 2011; Van Eenennaam 
et al., 2011a; 2011b). Van Eenennaam et al. (2011a; 
2011b) predicted that genotyping would decline in 
price rapidly as more genomic information is gath-
ered, and this has been realized over the last decade. 
They also predicted that the cost reduction will most 
likely result in an industry-wide adoption of the 
practice of using molecular breeding values, or val-
ues derived from genetic information to be used as 
a selection tool, to make breeding selections. When 
the analysis was conducted, the price of the Igenity 
test was $38/hd, which has since reduced in price 
to $29/hd (Neogen, Lincoln, NE). The decrease in 
price allows for more producers to adopt this tech-
nology, thus improving a producer’s opportunity to 
receive a premium for marbling, which would not 
only benefit the producer financially but would also 
benefit the consumer by providing a more consist-
ent product and a better eating experience overall. 
Eventually, these commercially available genetic 
panel tests may become affordable to the point 
where commercial producers and feedlot operators 
use the tests on crossbred market cattle. This would 
allow managers to make feeding and marketing 
decisions and tailor implant strategies based on 
the individual animal’s potential to grade USDA 
Choice or better.
The Choice–Select spread is expected to con-
tinue to hit peaks over $20 seasonally for the fore-
seeable future (Zimmerman, 2020). When the 
Choice/Select spread is $5, a 900-lb carcass, which 
grades Select is $45 less valuable than if  it grades 
Choice. In a group of 1,000 cattle weighing 900 
lbs, which grade 73.9% Choice (pen average of 
the present study) versus 85.7% Choice (High IT/
PG groups from the present study) at that price is 
$5,310. When the Choice/Select spread is $20, how-
ever, the improvement in that group of 1,000 cattle 
jumps up to $21,240. The cost of the genetic panels 
are currently $19 and $29, PredicGEN and Igenity, 
respectively. Therefore, current cost to test 1,000 
head of cattle would be $19,000 and $29,000, re-
spectively, and hard for the producer to justify even 
with a $20 spread. As these commercially available 
tests become more affordable, they could be used to 
separate cattle into groups based on their genetic 
potential and then managed accordingly.
CONCLUSION
Based on these results, commercially available 
genetic tests could be a valuable tool for producers 
to be able to predict marbling by retaining ownership 
of feedlot steers with high genetic panel indexes. At 
times when the Choice–Select spread is high ($20), 
genetic panels could be cost effective for commercial 
producers to use at the feedlot level to make decisions 
about retaining ownership or for feedlot managers 
to make feeding, implant, and marketing decisions. 
Additionally, commercially available genetic panels 
cannot replace nutrition and proper animal handling 
practices. More research needs to be done to conduct 
a more robust economic analysis on this data to de-
termine how producers can benefit financially from 
using these tests to make management decisions.
ACKNOWLEDGMENTS
The researchers would like to acknowledge 
Vandal Brand Meats, the University of Idaho 
Department of Animal and Veterinary Science 
graduate students, the Margaret Richie School of 
Family and Consumer Sciences, and Dr. Shelley 
McGuire’s laboratory and the AVS Meat Science 







niversidad Publica de N
avarra user on 29 D
ecem
ber 2020
1245Predicting marbling with genetic panels
Translate basic science to industry innovation
assistance with this project. Support was also 
received from the Idaho Experiment Station.
LITERATURE CITED
Albrecht,  E., T.  Gotoh, F.  Ebara, J.  X.  Xu, T.  Viergutz, 
G. Nurnberg, S. Maak, and J. Wegner. 2011. Cellular con-
ditions for intramuscular fat deposition in Japanese Black 
and Holstein steers. Meat Sci. 89:13–20. doi:10.1016/j.
meatsci.2011.03.012.
ASTM. 2011. ASTM F2925-11. Standard specification for 
tenderness marketing claims associated with meat cuts 
derived from beef. West Conshohocken (PA): ASTM 
International. doi:10.1520/F2925-11.
Bonnet,  M., Y.  Faulconnier, C.  Leroux, C.  Jurie, I.  Cassar-
Malek, D.  Bauchart, P.  Boulesteix, D.  Pethick, 
J.  F.  Hocquette, and Y.  Chilliard. 2007. Glucose-6-
phosphate dehydrogenase and leptin are related to mar-
bling differences among Limousin and Angus or Japanese 
Black x Angus steers. J. Anim. Sci. 85:2882–2894. 
doi:10.2527/jas.2007-0062.
Buchanan,  F.  C., C.  J.  Fitzsimmons, A.  G.  Van  Kessel, 
T. D. Thue, D. C. Winkelman-Sim, and S. M. Schmutz. 
2002. Association of a missense mutation in the 
bovine leptin gene with carcass fat content and lep-
tin mRNA levels. Genet. Sel. Evol. 34:105–116. 
doi:10.1186/1297-9686-34-1-105.
Corbin,  C.  H., T.  G.  O’Quinn, A.  J.  Garmyn, J.  F.  Legako, 
M. R. Hunt, T. T. N. Dinh, R. J. Rathmann, J. C. Brooks, 
and M.  F.  Miller. 2015. Sensory evaluation of tender 
beef strip loin steaks of varying marbling levels and 
quality treatments. Meat Sci. 100:24–31. doi: 10.1016/j.
meatsci.2014.09.009.
DeVuyst, E. A., J. T. Biermacher, J. L. Lusk, R. G. Mateescu, 
J. B. Blanton, J. S. Swigert, B. J. Cook, and R. R. Reuter. 
2011. Relationships between fed cattle traits and Igenity 
panel scores. J. Anim. Sci. 89:1260–1269. doi:10.2527/
jas.2009–2372.
DeVuyst, E. A., J. R. Bullinger, M. L. Bauer, P. T. Berg, and 
D.  M.  Larson. 2007. An economic analysis of genetic 
information: leptin genotyping in fed cattle. J. Agric. 
Resour. Econ. 32:291–305. doi: 10.22004/ag.econ.8644.
Ferguson, D. M. 2004. Objective on-line assessment of mar-
bling: a brief  review. Aust. J. Exp. Agric.. 44:681–685. doi: 
10.1071/EA02161.
Geary, T. W., E. L. McFadin, M. D. MacNeil, E. E. Grings, 
R.  E.  Short, R.  N.  Funston, and D.  H.  Keisler. 2003. 
Leptin as a predictor of carcass composition in beef cat-
tle. J. Anim. Sci. 81:1–8. doi:10.2527/2003.8111.
Jones, D. K., J. W. Savell, and H. R. Cross. 1990. The influ-
ence of sex-class, USDA yield grade and USDA quality 
grade on seam fat trim from the primals of beef carcasses. 
J. Anim. Sci. 68:1987–1991. doi: 10.2527/1990.6871987x.
Li, C., G. Zhou, X. Xu, J. Zhang, S. Xu, and Y. Ji. 2006. Effects 
of marbling on meat quality characteristics and intra-
muscular connective tissue of beef longissimus muscle. 
Asian-Australas. J. Anim. Sci. 19:1799–1808. doi: 10.5713/
ajas.2006.1799.
Locker,  R.  H., and C.  J.  Hagyard. 1963. A cold shortening 
effect in beef muscles. J. Sci. Food Agric. 14:787–793. doi: 
10.1002/jsfa.2740141103.
Luchak,  G.  L., R.  K.  Miller, K.  E.  Belk, D.  S.  Hale, 
S. A. Michaelsen, D. D. Johnson, R. L. West, F. W. Leak, 
H. R. Cross, and J. W. Savell. 1998. Determination of sen-
sory, chemical and cooking characteristics of retail beef 
cuts differing in intramuscular and external fat. Meat Sci. 
50:55–72. doi:10.1016/S0309-1740(98)00016-3.
Lucherk, L. W., T. G. O’Quinn, J. F. Legako, R. J. Rathmann, 
J.  C.  Brooks, and M.  F.  Miller. 2016. Consumer and 
trained panel evaluation of beef strip steaks of varying 
marbling and enhancement levels cooked to three degrees 
of doneness. Meat Sci. 122:145–154. doi:10.1016/j.
meatsci.2016.08.005.
Mateescu,  R.  G., D.  J.  Garrick, A.  J.  Garmyn, 
D. L. VanOverbeke, G. G. Mafi, and J. M. Reecy. 2015. 
Genetic parameters for sensory traits in longissimus mus-
cle and their associations with tenderness, marbling score, 
and intramuscular fat in Angus cattle. J. Anim. Sci. 93:21–
27. doi:10.2527/jas.2014-8405.
Magolski,  J.  D., D.  S.  Buchanan, K.  R.  Maddock-Carlin, 
V.  L.  Anderson, D.  J.  Newman, and E.  P.  Berg. 2013. 
Relationship between commercially available DNA 
analysis and phenotypic observations on beef quality 
and tenderness. Meat Sci. 95:480–485. doi:10.1016/j.
meatsci.2013.05.024.
McBee,  J.  L., and J.  A.  Wiles. 1967. Influence of marbling 
and carcass grade on the physical and chemical charac-
teristics of beef. J. Anim. Sci. 26:701–704. doi: 10.2527/
jas1967.264701x.
McEvers, T.J., W. T. Nichols, J. P. Hutcheson, M. D. Edmonds, 
and T.  E.  Lawrence. 2012. Feeding performance, car-
cass characteristics, and tenderness attributes of steers 
sorted by the Igenity tenderness panel and fed zilpaterol 
hydrochloride. J. Anim. Sci. 90:4140–4147. doi:10.2527/
jas.2012–5120.
Meyer,  D.  L., M.  S.  Kerley, E.  L.  Walker, D.  H.  Keisler, 
V.  L.  Pierce, T.  B.  Schmidt, C.  A.  Stahl, M.  L.  Linville, 
and E.  P.  Berg. 2005. Growth rate, body composition, 
and meat tenderness in early vs. traditionally weaned beef 
calves. J. Anim. Sci. 83:2752–2761. doi:10.2527/2005.831
22752x.
Millar,  R.  K. 1994. Quality characteristics. In: Kinsman, D. 
M., A. W. Kotula, and B. C. Breidenstein, editors. Muscle 
foods: meat, poultry, and seafood technology. New York 
(NY): Chapman and Hall; p. 296–332.
Miller, M. F., L. C. Hoover, A. L. Cook, A. A. Guerra, and 
K.  L.  Huffman. 1995. Consumer acceptability of beef 
steak tenderness in home and restaurant. J. Food Sci. 
60:963–965. doi:10.1111/j.1365–2621.1995.tb06271.
Minick,  J.  A., M.  E.  Dikeman, E.  J.  Pollak, and 
D.  E.  Wilson. 2004. Heritability and correlation 
estimates of  Warner–Bratzler shear force and car-
cass traits from Angus-, Charolais-, Hereford-, and 
Simmental-sired cattle. Can. J. Anim. Sci. 84:599–609. 
doi:10.4141/A03-060.
Park, S. J., S. H. Beak, D. J. S. Jung, S. Y. Kim, I. H. Jeong, 
M. y. Piao, H. J. Kang, D. M. Fassah, S. W Na, S. P. Yoo, 
et al. 2018. Genetic, management, and nutritional factors 
affecting intramuscular fat deposition in beef cattle—a 
review. Asian- Australas. J.  Anim. Sci. 31:1043–1061. 
doi:10.5713/ajas.18.0310.
Parrish, F. C. J., D. G. Olson, B. E. Miner, and R. E. Rust. 1973. 
Effect of degree of marbling and internal temperature of 
doneness on beef and rib steaks. J. Anim. Sci. 37:430–434. 
doi:10.2527/jas1973.372430x.
Pethick,  D.  W., G.  S.  Harper, and V.  Hutton  Oddy. 2004. 







niversidad Publica de N




Translate basic science to industry innovation
of marbling in cattle. Aust. J.  Exp. Agric. 44: 705–715. 
doi:10.1071/EA02165.
Quaas, R. L., J. Li, R. M. Thallman, A. L. Van Eenennaam, 
R.  L.  Fernando, and C.  Gill. 2007. Validation of com-
mercial DNA tests for quantitative beef quality traits. J. 
Anim. Sci. 85:891–900. doi:10.2527/jas.2006-512.
Shackelford,  S.  D., M.  Koohmaraie, L.  V.  Cundiff, 
K.  E.  Gregory, G.  A.  Rohrer, and J.  W.  Savell. 1994. 
Heritabilities and phenotypic and genetic correlations for 
bovine postrigor calpastatin activity, intramuscular fat 
content, Warner–Bratzler shear force, retail product yield, 
and growth rate. J. Anim. Sci. 72:857–863. doi:10.2527/19
94.724857x.
Smith,  B. 2020. USDA beef carcass price equivalent index 
value. USDA Market News. Available from https://www.
ams.usda.gov/mnreports/nw_ls410.txt [accessed February 
3, 2020].
Smith,  G.  C., J.  W.  Savell, H.  R.  Cross, Z.  L.  Carpenter, 
C. E. Murphey, G. W. Davie, H. C. Abraham, F. C. Parrish 
Jr., and B. W. Berry. 1987. Relationship of USDA qual-
ity grades to palatability of cooked beef. J. Food Qual. 
10:269–286. doi: 10.1111/j.1745–4557.1987.tb00819.x.
Spehar, M., D. Vincek, and S. Zgur. 2009. Beef quality: fac-
tors affecting tenderness and marbling. Stočarstvo. 
62:463–478.
Thompson,  N.M., E.  A.  DeVuyst, B.  W.  Brorsen, and 
J. L. Lusk. 2014. Value of genetic information for man-
agement and selection of feedlot cattle. J. Agric. Resour. 
Econ. 39:139–155. doi:10.22004/ag.econ.168264.
Thompson,  N.  M., E.  A.  DeVuyst, B.  W.  Brorsen, and 
J.  L.  Lusk. 2015. Yield and quality grade outcomes as 
affected by molecular breeding values for commercial 
beef cattle. J. Anim. Sci. 93:2045–2055. doi:10.2527/
jas.2014-8511.
Tume,  R.  K. 2004. The effect of environmental factors on 
fatty acid composition and the assessment of marbling 
in beef cattle: a review. Aust. J. Exp. Agric. 44:663–668. 
doi:10.1071/EA02152.
USDA. 2017. United States standards for grades of carcass 
beef. Available from https://www.ams.usda.gov/sites/
default/files/media/CarcassBeefStandard.pdf [accessed 
January 12, 2020].
USDA Livestock, Poultry, and Grain Market News Division. 
2020. National weekly direct slaughter cattle—premiums 
and discounts. Available from https://www.ams.usda.gov/
mnreports/lm_ct155.txt [accessed January 30, 2020].
Utrera,  A.  R., and L.  D.  Van  Vleck. 2004. Heritability esti-
mates for carcass traits for cattle: a review. Genet. Mol. 
Res. 3:380–394.
Van  Eenennaam  A.  L. 2011a. Beef translational genomics: 
lessons from the literature. Proc. Assoc. Advmt. Anim. 
Breed. Genet. 19:271–278.
Van  Eenennaam,  A.  L. 2011b. Improving EPD accuracy by 
combining EPD information with DNA test results. In: 
Proceedings of the Applied Reproductive Strategies in 
Beef Cattle Conference; Joplin, MO.
Yamada,  T., S.  I.  Kawakami, and N.  Nakanishi. 2003. The 
relationship between plasma leptin concentrations and the 
distribution of body fat in crossbred steers. Anim. Sci. J. 
74:95–100. doi:10.1046/j.1344-3941.2003.00092.x.
Zimmerman, L. 2020. Choice-Select sputter. CattleFax Update. 
MMXX(4):1. January 24. Cattle Marketing Information 
Service.
Zuidema,  D.  M., M.  G.  Gonda, W.  C.  Rusche, and 
J.  Walker. 2017. 399 Comparison of  Igenity Silver 
Profile and Zoetis PredicGEN DNA tests in crossbred 








niversidad Publica de N
avarra user on 29 D
ecem
ber 2020
